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(54) Back light device for a hand-held electronic device 



(57) A hand-held electronic device provided with at 
least one microprocessor, such as a mobile telephone, 
a personal computer or the like, comprises. a control 
means, at least one first light source (9, 20, 22, 24) and 
at least one a second light source (9, 20, 22, 24) each 
of which being associated with said control means (25), 



adapted to control the light intensity of the first light 
source independently from the second light source. Ac- 
cording to the invention, said control means (25) is 
adapted to variably adjust the light intensity, and in that 
said control means (25) is adapted to control the light 
intensity depending on ambient light conditions. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a hand-held 
electronic device provided with at least one microproc- 
essor, such as a mobile telephone, a personal computer 
or the like, comprising a control means, at least one first 
light source and at least one second light source each 
of which being associated with said control means, 
adapted to control the light intensity of the first light 
source independently from the second light source. 

BACKGROUND ART 

[0002] Such hand-held devices in the form of mobile 
telephones arc produced by Ericsson Mobile Commu- 
nications AB for many years; one light source illumi- 
nates Ihe display and ihe key pad, whereas another light 
souice illuminates an attention lamp. The light source 
for the display and the key pad may either illuminate 
them from behind ("back light") or directly onto their sur- 
face ("front light") and is switched on e.g. when any but- 
ton of the key pad is pressed down and is switched off 
after a predetermined period of time thereafter. The at- 
tention lamp blinks intermittently or continuously in 
green or red to inform the user of different modes, such 
as connection to a network, incoming message or phone 
call, low battery level, ongoing battery charge etc. 
[0003] Another such hand-held unit is disclosed in 
US-A-5 694 298. according to which two separate light 
sources are utilised in order to provide two different light 
intensity levels for illumination of the screen or no light 
at all, in response to an ambient light level detector, i.e. 
the darker it is ; the more light is provided to the display. 
[0004] Other devices provided with controllable illumi- 
nation of the display are disclosed in US-A-5 337, 073, 
US-A-4 876 537, US-A-4 754 275, US-A-5 384 577 and 
EP-A-0 907 158. 

[0005] During the continuous development of mobile 
telephones, the demand for power has increased, even 
though the electric consumption of the electronic circuits 
has decreased, depending on the development of mo- 
bile telephones to more complex units. As the custom- 
ers demand small battery sizes, it has become important 
to decrease the total electric consumption. 
[0006] The object of the invention is therefore to im- 
prove the known hand-held device regarding consump- 
tion of electric energy. 

[0007] This object has been achieved by the hand- 
held unit of the initially defined kind, wherein said control 
means is adapted to variably adjust the light intensity, 
and in that said control means is adapted to control the 
light intensity depending on ambient light conditions. 
Hereby is achieved longer use of the hand-held unit be- 
tween charging. Furthermore, when used in darkness, 
irritating strong light can be avoided. 
[0008] Preferably, said first light source provides light 



for a display and wherein said second light source pro- 
vides light for a key pad. Hereby is achieved that light 
can be provided on the display when used e.g. at dusk 
or dawn or in other circumstances with dim light condi- 
5 tions, whereas the key pad is still not illuminated or less 
illuminated. During such light conditions, illumination of 
the key pad is simply a waste of battery capacity. 
[0009] Suitably, at least one third light source is adapt- 
ed to give attention to the user, said control means being 
10 adapted to control the light Intensity of the third light 
source depending on ambient light conditions. Hereby 
is achieved that also the attention lamp is adjustable. 
[0010] Advantageously, a light sensorforsensing am- 
bient light is associated with said control means, Where- 
's in said control means is adapted to control said light in- 
tensity in response to the sensed ambient light. Hereby 
is achieved an automatic adjustment of the illumination 
of the light sources, respectively. 

[001 1 ] Suitably, said control means is adapted to con- 
20 trol the light intensity of the third light source independ- 
ently from the first light source and the second light 
source, respectively. Alternatively, said control means 
is adapted to control the light intensity of the third light 
source together with either of the first light source and 
25 the second light source. Hereby, user options are creat- 
ed. 

[0012] Advantageously, said control means is adapt- 
ed to control at least one of said light sources to provide 
a strongest light intensity during dim ambient light con- 
30 ditions, and a less strong light intensity during darkness. 
Furthermore, said control means is adapted to provide 
a less strong light intensity during bright ambient light 
conditions. Hereby, light is provided when best needed. 
[0013] Suitably, said control means is adapted to infi- 
35 nitely variably adjust the light intensity. Alternatively, the 
light intensity is adjusted in steps. Hereby are achieved 
different light intensities for different light conditions. 
[0014] Advantageously, said control means is adapt- 
ed to control said light sources by means of predeter- 
40 mined light intensity profiles. Hereby is achieved differ- 
ent illumination levels for different light conditions. 
[0015] Preferably, at least one fourth light source is 
provided to illuminate an area beyond the hand-held 
unit. Hereby, the hand-held unit may be used as a torch 
45 or as a pointer. 

[0016] Suitably, at least one manually operable switch 
member is provided for manually adjusting the light in- 
tensity of said light sources. Hereby, manual adjustment 
outgoing from the ambient light conditions is made pos- 
50 sible, either as an alternative or in addition to the auto- 
matic light intensity adjustment. 

[0017] In particular, said switch member is a rotary 
switch, associated with an on/off switch. 

55 DRAWING SUMMARY 

[0018] In the following, the invention will be described 
in further detail with reference to the accompanying 
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drawings, in which 

Figures 1a and 1b show a mobile telephone in two 
different views, 

Figure 2 illustrates a printed circuit board for the mo- 
bile telephone shown infigure 1 , including a plurality 
of light sources, 

Figure 3 illustrates the opposite side of the printed 
circuit board shown in figure 2, including a control 
means for light sources, 

Figure 4 illustrates a hand-held personal computer, 

Figure 5 illustrates a printed circuit board for the per- 
sonal computer shown in figure 4 including a plural- 
ity of light sources, 

Figure 6 illustrates schematically a light control cir- 
cuit for the light sources shown in figure 3 and 5, 
respectively, and 

Figures 7a to 7c are diagrams regarding the light 
intensity of the light sources as a function of the said 
ambient light. 

DETAILED DESCRIPTION 

[0019] Fig 1a and 1b show a hand-held unit 2 in the 
form of a mobile telephone, comprising a housing 3, a 
key pad 4 having a plurality of keys 5, a display 6, a light 
guide 8 for a light source 9, a light guide 10 for a light 
sensor 11 (cf. figure 2 for the light sources 9 and 11), a 
torch lens 12 and a rotary switch 14 associated with an 
on/off switch 15. 

[0020] Figure 2 shows a printed circuit board (PCS) 
16 to be arranged inside the housing 3, comprising 
touch pads 1 8 to be arranged underneath the keys 5. 
Furthermore, display light sources 20 adapted to be ar- 
ranged behind the display for illumination thereof from 
behind, so called back lighting. Key pad light sources 
22 are adapted to be arranged on the PCB between 
touch pads 1 8 for illumination of the keys 5 from behind 
- the keys 5 are transparent or semi-transparent and are 
provided with printed numbers and letters. Of course, 
the keys may instead be generally non-transparent, 
however provided with transparent or semi-transparent 
letters and numbers. Furthermore the PCB is provided 
with the attention light source 9 to be associated with 
the light guide 8, and the light sensor 1 1 to be associated 
with the light guide 1 0 and a torch light source 24 adapt- 
ed to be arranged behind said torch lens 12. 
[0021] Figure 3 illustrates the opposite side of the 
printed circuit board shown in figure 2, including a mi- 
croprocessor comprising a control means 25. 
[0022] Figures 4 and 5 show a hand-held unit 2 in the 
form of a personal pocket computer provided with a dis- 



play 6 provided with a fight source 20 in the form of an 
integrated illumination foil. When connected to electric- 
ity, the foil illuminates the display 6. The PCB is provided 
with a light sensor 1 1 to be associated with a light gu ide 

5 10, a torch light source 24 to be arranged behind a torch 
lens 12 and a rotary switch 14 with integrated on/off 
switch 15. The PCB is furthermore provided with light 
sources 22 for the keys 5, and an attention light source 
9, associated with the same light guide as the light sen- 

10 sor11. 

[0023] In figure 6 is shown schematically how the light 
sources 9 : 20, 22, 24, the light sensor 11, the rotary 
switch 14 and the on/off switch 15 are associated with 
a control means 25, comprising a microprocessor 26, 
is an A/D-converter 28 provided for allowing the sensed 
light to be processed in the microprocessor 26 and a 
variable current limiter 30. 

[0024] The microprocessor 26 is connected to the 
light sources 9, 20, 22 and 24 via the variable current 

20 limiter 30, which is controllable by the microprocessor 
26. The variable current limiter 30 provides the light 
sources 9, 20, 22 and 24 with variable current for allow- 
ing each light source to supply light of varying light in- 
tensity. The microprocessor further includes a timing 

25 program, which controls the period of time current is pro- 
vided to each light source, separately or as a group. 
[0025] Figures 7a to 7c illustrate by means of graphs 
how the light intensity I of the light sources varies as a 
function of the said ambient light E. 

30 [0026] Figure 7a illustrates illumination of prior art 
hand-held units. All light sources provide a constant light 
intensity, disregarding the ambient light conditions. 
[0027] Figures 7b and 7c illustrate illumination of 
hand-held units according to the invention. 

35 [0028] In figure 7b, the continuous line relates to the 
light sources 20 for the display 6. The highest light in- 
tensity of the light sources is needed and thus provided 
at dim light conditions, i.e. when it is neither dark, nor 
light, e.g. at dusk or dawn, whereas in complete dark- 

40 ness, less light intensity on the display is provided in 
order to allow viewing the displayed information. In 
broad daylight or in illuminated rooms, no or little light 
intensity is provided. 

[0029] The broken line of the graph shown in figure 
45 7b illustrates the provided illumination of the light sourc- 
es 22 of the key-pad 4. In complete darkness, illumina- 
tion is, of course, needed and thus provided. However, 
when it is neither dark, nor light, no light is provided, as 
the keys can be seen anyway, and do not need as much 
50 illumination as the display does. 

[0030] In figure 7c, the continuous line relates to the 
attention light source and the broken line to the torch 
light source. 

[0031] Illumination of the attention lamp is provided in 
55 the same manner as regards the display light sources 
during complete darkness and during e.g. dusk or dawn. 
However, in broad daylight or in illuminated rooms, illu- 
mination of the attention light source is still provided at 
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a maximum level, as the information supplied by the at- 
tention lamp is still needed then. 
[0032] The torch light source 24 is of course only 
needed when it is dark or almost dark, in order to illumi- 
nate e.g. the way in front of the user. However, it may 
instead be utilised by the user to be seen by others, e. 
g. when walking on a road at dusk or dawn. In that case, 
the timing program is preferably by-passed. 
[0033] The graphs shown in figures 7b and 7c are 
preferably stored as one or more programs in a memory 
to be executed by the microprocessor 26. The light sen- 
sor 10 senses the ambient light, the control means 25 
controls the light sources 20, 22, 24 etc. to provide the 
predetermined light intensity according to the relevant 
graph as a function of the sensed ambient light condi- 
tion. 

[0034] However, instead of providing a signal regard- 
ing the ambient light condition by the light sensor 1 0, the 
ambient light condition is determined by the user and 
the user provides a signal by manually turning the rotary 
switch 14. By turning it in one direction, a darker ambient 
light is indicated by the user, whereas : when turning it 
in the other direction lighter conditions are indicated. 
When turning the rotary switch, a control signal is pro- 
vided to each light source 20, 22, 24 etc. in accordance 
with the graphs shown in figures 7b and 7c. 
[0035] Disregarding whether the light sources are 
controlled in response to the ambient light sensor or in 
response to the rotary switch 14, which is turned in re- 
sponse to an action by a person in response to the am- 
bient light, the timing function limits the period of time 
the current is provided to the light sources, disregarding 
the light intensity, if above zero. It is however possible 
to separately switch off the light source 24 manually 
when not needed. 

[0036] It should be noted that the rotary switch may 
be used together with the light sensor 1 0, to adjust the 
light intensity, if the automatic control provided by the 
control means in response to the light sensor is consid- 
ered too high or too low by the user. 
[0037] It is contemplated that the invention may be 
modified within the scope of the accompanying claims. 
Thus, the torch light source may instead be a light or 
laser pointer. The attention light source 9 and the light 
sensor 11 may penetrate through the housing 3 Instead 
of being associated with light guides 8, 10, however 
causing a more complicated way of tightening the hous- 
ing against humidity. Furthermore, the rotary switch may 
be provided with a click-function to select control of a 
particular group of light sources having the same func- 
tion. Furthermore, there may be one rotary switch for 
each group of light sensors having the same function. 
Furthermore, as a user option , the program stored in the 
memory may not be used at all regarding one or several 
of the groups of light sources. Consequently, each group 
of light sources may be switched completely off in order 
to save even more energy, or to be switched on to con- 
tinuously obtain maximum light intensity. Accordingly, e. 



g. the torch light source may be switched on and off by 
a circuit breaker. Furthermore, the attention light source 
and the light sensor may be associated with a common 
light guide. Furthermore, the control of the light sources 
5 may instead be provided as discontinuous graphs, i.e. 
in steps. It should be noted that the attention light source 
9, including the light guide 8, and the torch light source 
24 and the torch lens 1 2 are optional regarding both the 
mobile telephone and the personal computer. 



Claims 

1 . A hand-held electronic device provided with at least 
15 one microprocessor, such as a mobile telephone, a 

personal computer or the like, comprising a control 
means (25), at least one first light source (9, 20, 22, 
24) and at least one a second light source (9, 20, 
22, 24) each of which being associated with said 
20 control means (25), adapted to control the light in- 

tensity of the first light source independently from 
the second light source, characterised in that said 
control means is adapted to variably adjust the light 
intensity, and in that said control means is adapted 
25 to control the light intensity depending on ambient 

light conditions (Figures 7b-7c). 

2. A device according to claim 1 , wherein said first light 
source (20) provides light for a display and wherein 

30 said second light source (22) provides light for a key 
pad. 

3. A device according to claim 1 or 2, wherein at least 
one third light source (9) is adapted to give attention 

35 to the user, said control means (25) being adapted 
to control the light intensity of the third light source 
(9) depending on ambient light conditions. 

4. A device according to anyone of claims 1 to 3, 
40 wherein a light sensor (11 ) for sensing ambient light 

is associated with said control means (25), wherein 
said control means is adapted to control said light 
intensity in response to the sensed ambient light. 

45 5. A device according to claim 3 or 4, wherein said 
control means (25) is adapted to control the light 
intensity of the third light source (9) independently 
from the first light source (20) and the second light 
source (22), respectively. 

50 

6. A device according to claim 3 or 4, wherein said 
control means (25) is adapted to control the light 
intensity of the third light source (9) together with 
either of the first light source (20) and the second 

55 light source (22). 

7. A device according to anyone of the preceding 
claims, wherein said control means (25) is adapted 
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to control at least one of said light sources (9, 20, 
22) to provide a strongest light intensity during dim 
ambient light conditions, and a less strong light in- 
tensity during darkness. 

5 

8. A device according to anyone of the preceding 
claims, wherein said control means (25) is adapted 
to provide a less strong light intensity during bright 
ambient light conditions. 

10 

9. A device according to anyone of the preceding 
claims, wherein said control means (25) is adapted 
to infinitely variably adjust the light intensity. 

10. A device according to claim 9, wherein said control 15 
means (25) is adapted to control said light sources 

by means of predetermined light intensity profiles 
(Figures 7b -7c). 

11. A device according to anyone of the preceding 20 
claims, wherein at least one fourth light source (24) 

is provided to illuminate an area beyond the hand- 
held unit. 

12. A device according to anyone of the preceding 25 
claims, wherein at least one manually operable 
switch member (14, 15) is provided for manually ad- 
justing the light intensity of said light sources. 

1 3. A device according to claim 1 2, wherein said switch 30 
member comprises rotary switch (14) associated 
with an on/off switch (15). 
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